Investigation and analysis of the viscosity variation of Saraline-based super lightweight completion fluid (SLWCF) at high pressure and temperature were reported, and the viscosity prediction model was optimized. Viscosity measurements were carried out at temperature and pressure ranging from 298.15 K to 373.15 K, and 0.10 MPa to 4.48 MPa respectively. The data analysis reveals that the reduction of viscosity as a function of temperature may be divided into two regions, i.e. significant viscosity reduction at low temperature and fairly slow viscosity reduction at high temperature; the viscosity of Saraline-based SLWCF is less affected by the changes of pressure. The experimental data were fitted to four different viscosity-temperature-pressure models. The results show that, the modified Mehrotra and Svrcek's and Ghaderi's models are able to satisfactorily predict the viscosity value and measured value and describe the viscosity property at high pressure and temperature. The comparison with the Sarapar-based SLWCF reveals that the viscosity of Sarapar-based SLWCF is more affected by temperature than the Saraline-based SLWCF; pressure seems to have negligible effect on Saraline-based SLWCF viscosity; the modified Mehrotra and Svrcek's and Ghaderi's models are able to give more reliable viscosity predictions for Saraline-based SLWCF than for Sarapar-based SLWCF.
Introduction
In the case of cased oil wells, perforation tunnels created during perforation job are the only passages that allow hydrocarbon to flow towards the wellbore. However, the formation damage induced by perforation is one of the reasons for production decline [13] . The underbalanced perforation can minimize the perforation induced formation damage. And it refers to perforation job conducted when wellbore pressure is maintained lower than reservoir pressure prior to gun detonation [46] . And in order to meet underbalanced requirement, it is necessary to use low-extra low density completion fluid [79] .
Based on previous researches, we have successfully developed a new type of completion fluid for underbalanced perforation application, i.e., Saraline-based Super Lightweight Completion Fluid (SLWCF) with density value of approximately 0.60 g/cm 3 . This completion fluid has been successfully applied to Well BKC-18 by cleaning perforation tunnels effectively to increase oil production significantly. Well BKC-18 is a well of Bunga Raya field located at a joint-development area between Malaysia and Vietnam [6] . Given such promising potential application, further studies on SLWCF's physical properties (such as density and viscosity) are highly recommended, especially at reservoir conditions. It is shown that Saraline-based SLWCF flow behavior can be satisfactorily described by using two types of models, namely Sisko and Mizrahi-Berk models. However, these predictions are only limited at considerably low temperature and ambient pressure [10] . In its real application, however, SLWCF is always
